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Sov/112-58-1-253 
Translation from: Referativnyy zhurnal, Elektrotekhnika, 1958, Nr 1, p 36 (USSR) 
AUTHOR: Markovskiy, F. T. 


T:TLE: Analytical Method of Loss Determination in Daily Regulation of Hydro- 
electric Stations (Analiticheskiy metod opredeleniya poter' sutochnogo 
regulirovaniya gidrcelektrostantsiy) 


PERIODICAL: V kn.: Vopr. sel'sk. energosnabzheniya Kiyev AN UkrSSR, 1956, 
pp 158-174 


ABSTRACT: Causes of energy losses associated with daily regulation at hydro- 
electric stations are considered, and an analytical method of loss determina- 
tion is offered. Procedure of choice of a calculated-load diagram instead of 


a natural-load diagram is explained in detail, and fundamental requirements 
of the calculation diagram are formulated. The suggested method of loss de- 
termination is based on the following: (1) separate determination of losses 
during steady-state water flow, of losses in headwater and in tailwater, of 
losses during the half-cycle of drawing the water from the reservoir, and of 
losses during the half-cycle of filling the water reservoir; (2) introduction, 
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into the analytical expressions for losses, of weighted mean values of efficiency 
over the half-cycles of drawdown and filling; (3) a linear relationship is as- 
sumed between the volume of reservoir water drawn and the change in upstream 
level. Analytical expressions are presented for determining discharge and for 
determining volume of drawdown. Loss determination by the above method can 
be accomplished by solving the following five simple equations: for losses in 
upstream water over the drawdown half-cycle; for upstream water losses over 
the filling half-cycle; for downstream water losses over the drawdown half- 
cycle; for downstream water losses over the filling half-cycle; and the same 
over the half-cycle of regulation. Transition from the power diagram to the 


discharge diagram and determination of estimated efficiency can be accom- 
plished by means of successive approximations based on the operational charac- 
teristic of the hydroelectric station. 


Yu. M.S. 
AVAILABLE: Library of Congress 
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TITLE: Planning Economic Loading of Hydro-Power Systems According to the 
"Regime Losses" Method (Proyektirovaniye ekonomichnykh rezhimov raboty 
gidroenergeticheskikh sistem po metodu "rezhimnykh poter' "') 


PERIODICAL: Tr. Kiyevsk. gidromelior. in-ta, 1956, Nr 5, pp 127-138 


ABSTRACT: An analytical method is suggested for the optimum load division 
between hydroelectric plants on the basis of the minimum “regime losses" in 


the system or the maximum energy output. ‘Regime losses'' means the losses 
caused by a deviation from uniform loading conditions which are optimum 
conditions for both the generating units and the distribution network. It is 
recommended that this method be used, because the incremental method used 
in modern planning practice meets with certain difficulties in the case of hydro 
plants. Formulae for computing daily -regulation losses for hydro plants with 


Card 1/2 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


“APPRONED FOR RELEASE: ce oeee EESRDESC- shidehetnhiuieatcieaateai 3 


z eae ESAS 


8(0) SOV/112-58-3-3762 
Planning Economic Loading of Hydro-Power Systems According to the "'Regime . 


independent water schedules are presented, as well as for a system comprising 
n hydro plants with independent water schedules. The above method can be 
used for plotting dispatcher's load curves that present the loading of each hydro 
plant as a function of the system load. 
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Author : Mariovsciy, L. Ya., Kondrashev, Yu. 5., and Kaputovskaya, %. Vv. 
Inst > Not siven 

Title : On the Composition and Chemical Properties of Magnesium Borides 


Orig Pub: Zh. Goshch. Khimii, 1955, Yol 25, No 3, 4i2-hidh 


Abstract: It has veen eStauiished by x-ray and chemical analysis that My an: = 
begin to react at 72077 20". At temperatures up to ° 000, NeBo (1) 
is formed regardless of the Mg/B ratio. At higher temperatures I 
decomposes, forming one of three other boride compounds, depending 
on the temperature; the same compounds are also formed in Mg-B mix- 
tures of varying composition at the same temperatures. I is a dary 
brown powder which is Slowly decomposed by water and more vigorously 
by acids. When I is treated with hot concentrated HCl, boranes are 
evolved (0.:-1.1% of the total 2 content) as well as 2.11-2.12 moles 
Ep per mole I. The boride I crystallizes in a hexagonal lattice 


1 


(of the AlBo type); the space-group is Dey? @ 3.0°5, ¢ 3.519 Aww. 
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(accuracy + 0.00) AU.), nei, ¢ Kop Ray ce 2.6 2.87; 

the coplanar Mg-Mg distance is 7.0 A. U."and 2.52 (in different Jayers:), 
the Me-P distance is 2.50 and the ®-R distance is ijt AW. The vorise 
A(1I), ( 2.45, exists vetween JOO and 1150° and its composition 
approximates the formila MgB; @ mixture of II and Mg is converted 

to T at ‘00°. The boride II is very resistant to acid attack. The 
boride B (III) is a nearly black powder, ( 2.47, and is formed at 
1100-12 39; above 1200° it Gecomposes to form the boride C (Iv), « 


v 


2.440, which detomposes into the elements at 1700°. IV is unusuail 
resistant to acid atta:;. and :tS composition approximates the formuia 
MgB 5. Compounds IT, J1I, and IV yiele markedly different powder 
diffraction patte:ms which have not veen deciphered. The authors 


suppose that during the reduction of az) 03 by Mg the reaction 22 oo 
MeR, - > MgB, + MgO + GR occurs artér the highly exothermic Feder on 
5 tT ohMe oer, 

Y Pt pes 
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Authors : Markovskiy, L. Ya. and Z. N. Mazur 
Reena ee SAR OIECRION RCL RTE it - 

Title Reactivity of carbonaceous materials in the formation 
of carbon disulfide from the elements and the catalytic 
action of alkali metal salts. Part III. 

Periodical: Zhur. prikl. khim., 28, no.2, 123-134, 1955 


Abstract : <A method is Gescribed for determination of the rate 


of formation of CSo by passing sulfur vapor through 
granulated carbonaceous materials. Formation of CS»5 

on charcoal made from sugar or birchwood and on 
anthracite was investigated. The effects of temperature, 
grain size of carbon, and addition of alkali metal salts 
are discussed. Pive tables, 7 diagrams, 19 references 
(9 Russian: 1936-53). 


Institution: State Institute of Applied Chemistry. Leningrad 
Submitted : Jl 24, 1953 


ey 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


SEE 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


n the. eos tion of beryllium borides. 
seized from elements the pul veruient 
component ratio and 
nd:-x-ray analyses show the 
‘prepared with a 
ere ee 
ky 


ii 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


“APEROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


"PE Se SESE Fes cen Seg Bae Se Die INES Carers MR PO aan A rn wa 


AMSONOY, 6.V (Moskva) ; MARKOVSKIT, L.Ya. (Leningrad) 
- 25 162! 2190-241 F '56- (Mins 9:6) 


of dD 
Chemistry Boride s) 


orides. Uep.Khin. 
( 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


Ae 7 igee copie er sere. seeerg. tener. ay OF eH iBOL KH ee | 
PHO setups dats ure giver an ihn wn Pt. ate fre careers eh She 

Z : + ras Ys . iy Ca 

fotos : 

Purtber 


4e ‘yp ‘G2 gud wigs f : : 
a * the synthesis af Sthiun tauriie fers ihe frase 


reate. fram 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


Ep SRP I EET SGN URE RET a 


= ESE SE GL PEE SP TORI RTE IRE ENE RT IEE 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


MABKOVSKIY, LeYa.; SMIBHOVA, BI. 


a pelenic acid. 
en zinc sulfide an ane ee 


; 7 y the interaction betwe 
lana khin. 2 no,1222752-2757 D 157. as 
ce ° (Zinc sulfide) (Selenic ac 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


_ Banshee lei FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3 


te 


HEP RESTS SIS SERED = mee 
SELES SSSR AES EE AOE ED Sees Eee ES ne 


LPIA RK Cp Sh IY oe re 


48-5-23/56 
SUBJECT: USSR/Luminassance 5-23/5 
AUTHORS: Markovaskiy L.Ye. 2f- chtrikhman KA, 
TITLE: Investigation of Luminescent Properties of Some Boron-Phosphate 


Compounds (Issledowaniye 1 minesteentnykh svoystyv nekotorykh 
borofosfatnykh soyedineniy 


PERIODICAL: Isvestiye Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, Vol 
21, #5, pp 683-685 (USSR) 


ABSTRACT: Luminescent properties of boron phosphate and its salts were 
investigated. The activation of BPO, by manganese, titaniua, 
cerium and neodymium did not yield positive results. In the 
activation by tallium it was found that the optimum concentra- 
tion of tallium wae 3.5 % and optimum calcination temperature 
was 700°C. Under these conditions a luminophore with maximum 
emission at 410 mywas obtained. 


A special effect of adding BOO, in changing luminescent pro- 


perties of phosphates was detected. 
I~ was found that cadmium pyrophosphate activated by manganese 
Card 1/2 and boron oan be of practical importance, Another luminophore 
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TITLE: Investigation of Luminescent Properties of Some Boron-Phosphate 
Compounds (Issledovaniye lyuminestsentnykh svoysty nekctorykh 
borofosfatnykh soyedineniy) 


of possible importance can be a new phase of cadmium phosphate 
obtained by sintering initial substances at 750°C. It exceeds 
industrial trades of phosphates L-34 and L-35 in luminosity 

and has a more intensive emission in the red region of spectrum. 


The report was followed by a discussion. 


One Russian reference is cited. 
INSTITUTION: State Institute of Applied Chemistry. 
PRESENTED BY: 
SUBMITTED: No date indicated 
AVAILABLE: At the Library of Congress. 
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Translation from: Referativnyy zhurnal. Khimiya, 1960, Nr l, P gl (USSR) 
AUTHORS: Markovskiy, L.Ya., L'vova, V.I., Kondrashev, Yu.D. \ 
AER eee pecaiaeslcetanni eaenae e v 


TITLE: On the Production of Elemental Sarat in an Electric Glow Discharge 


PERIODICAL: V sb.: Tr. Konferentsii po khimii bora i yego soyedinenty. Moscow, 


Goskhimizdat, 1958, pp 36 - 45 


ABSTRACT: It is expedient to carry out the process of BCl2 reduction by hydrogen 
in an electrical glow discharge at a pressure 0 30 - 200 mm Hg, The 
formation of elemental boron in the highly-dispersed state as well as in 


the form of a growth on the electrodes depends on the kinetic and electrical 
conditions of the process. The Laboratory production of highly-dispersed 
.9% with a yield of up 


boron in the glow discharge with a purity of up to 99 

to 50% from BC13 is possible at a single passing of the gas mixture through 
the discharge. Accoraing to the data of comparative roentgenographic 
investigations of elemental boron obtained by various methods, electrodis-~ 
charge boron 4s the purest and the most typical sample of microcrystalline 


boron. 
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TITLE: On the Interaction of Elementary Bores 25% weeebe eee HS 
Potassium Periodate and Potassium Iodate (0 vzaimodeyst¥=> 
elementarnogo bora i nekotorykh poridov 8s peryodatom i 
yodaton kaliya) 


PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 2s 
pp. 328-332 (USSR) 


ABSTRACT: Investigations of the oxidation of boron and some borides 
with potassium periodate and potassium jodate in acid golut- 
ions were performed. The signal for the reaction of porides 
and potassium periodate is the entrance of elementary boron 
into the reaction. Elementary boron and the borides of magne s- 
jum, beryllium, calcium, barium and manganese are dissolved 
in acid solutions of potassium periodate and potassium iodete. 
The borides of chromiun, titanium, zirconium and aluminum 66 
well as boron carbide and boron nitrite do not aecompose in 
acid sclutions with potassium iodide and potassium sodate. This 
can be analytically used for the separation of the above-menti- 
oned borides of boron. The determination of boron in the jnit- 
Card 1/2 jal substances is performed by the alkalismeltings. The 
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On the Interaction of Elementary Boron and Some Borides With 78-2-12/43 
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ASSOCIATION: 


SUBMITTED: 


AVAILABLE: 


Card 2/2 


influence of potassium periodate upon amorphous boron shows 
that the oxidation of boron takes place according to the 
following reaction: 3 KJO, +2 B—?3 KIO, + Bo0;- The oxidation 
of boron with potassium iodate takes place according to the 
following reacticn: KJO, +2 B—+B,0 , + KJ. The obtained re- 


sults can be utilized for the conversion of elementary boron 
and some borides in a solution for analytical pur;,oses as 
well as for the separation of mixtures of boron and borides 
which are difficult to dissolve. There are 4 tables and 7 
references. 


Statefinstitute for Applied Chemistry (Gosudarstvennyy institut 
prikladnoy khimii) 


December 30, 1956 


Library of Congress 
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AUTHORS: Markovskiy, L. Ya, Kaputovakaye, G. Ve sov /22-24-9-1C,'53 
TITLE: Periodate and Iodate Methods for the Analysis of Elementary 


Boron and of Borides (Periodatnyy 4 iodatnyy metody analiza 
elementarnogo bora i boridov) 


PERIODICAL: Zavodskaya Laboratoriya, 4958, Vo} 24, Nr 9, FP ICES -1066 {cSSR) 


ABSTRACT: The test results obtained in the study of the interact 
elementary boron and of borides with acid solutions of pot 
periodate and fodate have facilitated the development of 1 
accelerated methods using the method of Shtok-Dzhons (Ref 2). 
For the dissolution of boror. or borides, beth periodate and 
jodate can be used. With the latter, the oxidation occurs more 
slowly. The present method can be employed for the boron deé- 


termination in elementary boron and in the borides of 4 numver 
of metals. With regard to speed and selectivity, this nethed 
has several advantages over the other methods descrited in the 


literature. From the analytical procedure specified it is 


apparent, amongst others, that the oxidation is effected with 
a KJO, (or KJO,) solution (acidified with HNO, or HC1) and by 
2 7 


Card 1/2 means of boiling in a reflux condenser. Excessive KJO, and K50, 
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are removed with KJ, and the iodine separated cut is titrated 
with a 0,1 n thiosulfate solution. For the KJO, content determi- 
ma 


nation, the method of Myuller and Fridberger <Ref 
employed instead of that of Shtok-Dzhons. 
There are 2 tables and 7 references, 2 of which are 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii (State Institute cf 
Applied Chemistry) 
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Markoyskiys. Le ia.) Kaputovekaya, G. Ves g0v/78-4-8-3/43 


Dai ood 


Kondrashev, Yu. D. 


On the Problem of the Existence of a Magnesium Boride of the 
Composition Mg ,B, (K voprosu © gushchestvovanii borida magniya 


sostava ug 53,) 


Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 8, 
pp 1710 - 1714 (USSR) 


In his classical paper on boron H. Moissan pointed to the fact 
(Ref 1) that boron forme several compounds with magnesiun, 


among them one with the formula Mg 335° This opinion is maintain- 


ed also in the papers of other research workers (Refs 2-5)+ In 
earlier papers of the authors (Refs 6,7) simultaneously with 
American scientists (Refs 8,9), however, no such compound 
Mg,B, was found. Table 1 shows the new experimental results. 


Figure 1 shows the formation of tetraborane in dependence on 
the composition of the sinter. The yield in tetraborane in- 

creases with the magnesium content of the sinter. By means of 
infrared spectroscopy it was found that tetraborane is formed 
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On the Problem of the Existence of a Magnesium sov/78-4-8-3/43 
Boride of the Composition Mg3B, 


as final product in the hydrolysis of MgB. Table 3 shows the 


interplanar spacings for the various compounds of magnesium 
with boron. It may be seen from it that magnesium boride with 
the formula MgzB, does not exist. There are 1 figure, 3 tables, 


and 14 references, 7 of which are Soviet. 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii (State Institute of 
Applied Chemistry ) 


SUBMITTED: Qetober 11, 1957 
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PHASE I BOOK BY: LOLTATION sov /5227 


Samsonov, Grigorly Yalentinovich [ Professor, Doctor of Technical Sciences], Lev Yakov- 
levich Markovskly [Candidate of Chemical Sciences}, Aleksey Fomich Zhigach[Doc- 
tor of Chemical Sciences], and Mikhail Georgiyevich Valyashko 

[Doctor of Chemical ScienceB } 


Bor, yego soyedineniya i splavyy (Boron, Its Compounds and Alloys) Kiyev, 
Izd-vo AN Ukr8SR, 1960. 589 p- 3,000 copies printed. 


Sponsoring Agency: Akademiya nauk Ukrainskoy SSR- Institut metallokeramiki i 
spetsial 'nykh Bplavov- 


ga. (Title page): 6- y. Samsonov, Professor, Doctor of Technical Sciences; 

Resp. EBd.: I. N. Frantsevich, Corresponding Member of the Academy of Sciences 

Ukr8SR; Ed. of Publishing House: Zz. 8. Pokrovskay&; Mech. Rd.: V- Ye- 
Sklyarova. 


: This Look 4s intended for scientific workers and engineers in the 
metallurgical, machine building, chemical, and electronic industries. It may 
also be used by advanced students. 
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Boron, Its Compounds and Alloys sov /5227 


COVERAGE: The book describes the principles of boron geochemistry, boron stock 

and its processing, and the properties, production, and use of elementary boron, 
boron hydrides, and halogens. It also includes aata on the properties, pro- 
duction methods, metal science, and crystal chemistry of boron alloys with 
metals and nonmetals. All known systems with boron are investigated and ap- 
plications of boron alloys in the manufacture of fireproof alloys, in elec- 
tronics and radio engineering, machine building, metallurgy, and chemistry 
are discussed. Corresponding Member A. V. Nikolayev, G- V- Samsonov, and 
Ya. S. Umanskiy are cited among the contributors to boron research in the 
Soviet Union. The authors thank the Scientific Council of the Institut 
metaliokeramiki i spetsial'nykh splavov (Institute of Metal Ceramics and 
Special Alloys), Academy of Sciences, Ukrainskays SSR. They also thank Prof- 
essor Yu, V. Morachevskty- Most of the chapters are accompanied by references. 
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Translation: from: Referativnyy zhurnal, Khimiya, 1961, No. @, P. 320, # 2K101 


AUTHORS : Markovskiy, L.Y¥&., Sapozhnikov, Yu.P. 

TITLE: Te Development of Cathode Phosphors on the Basis of Certain Metal 
Oxides 

PERIODICAL: "sp tr.Gos, in-ta prikl. khimii", 1960, No. 43, pp. ge - 100 

TEXT: The expediency of the application of mineralizers to the synthesis NN 


of the luminescence composition MgO:C.. LiCl 4s shown, It is found out that the 
composition MgO:Cr:LiCl has relatively low emission intensity in the visible spec- 
trum range and is of importance only as an i.r.-emitter. The luminescerce compo- 
sition A1,0 Cr has high emission intensity in the visible spectrum range (X max 
690 m jw) end does not yield to the luminescence composition Zn (PO, )5:Mn with res- 
pect to the magnitude of the relative emission brightness. re is shown that it is 
possible to obtain new luminescerce compositions with a wide emission pand, a large 
part of which lies in the red spectrum region by mixing oxides of Zn and Mg. There 
are 13 references. R.A. 

Translator's note: This is the full translation of the original Russian abstract. 
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TITLE: A New Boride Phase in the System Beryllium - Boron 


Zhurnal neorganicheskoy khinii, 1960, Vol. 5, Ne. 8, 


PERIODICAL: 
pp. 1783-1787 


TREXT: In 1955 the authors published data on the phase composition of X 


\ beryllium borides (Refs. 1, 2)+ Besides the cubic a-phase (Be,B)s B-phase | 
BeB, » and y-phase BeBe, they had also determined a new 6-phase richer : 


in Be which develops at 1000°C during the sintering of a mixture of 
pulverized boron and pulverized peryllium containing more than 10 atom 

of Be. The present paper reports on the investigation of composition 

and properties of this 6-phase. Mixtures of B~ and Be powder were produced 
in the following ratios: Be : B ranging from 9:1 to2 : 1, and they were 


radiographically examined (Table 1). Single crystals of the & phase 
(Fig. }) were obtained after 100 h of continuous heating in evacuated quartz 


ampuls. Data of the radiographic investigatiary, of these crystals are given 
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in Table 2. The new poride corresponds to the formula Be,By and its crystals 
are tetragons with the lattice constants 4 = 3.362 + 0.002 kX, 


ce = 7-036 + 0.005 kX, c/a = 2.0956 The specific gravity a4» pycnometrical- 


ly determined, is 2.06 ~ 2014 g/om. The specific electric resistance does oe 
not differ from that of the a-phase. The hydrolytic decomposition of 
Be.B into 8 N of HCl was investigated, and the liberated hydrogen, the 


developing Laxariees and the dissolving poron suboxides BO were determined 
(Tables 3, 4). On the basis of these data, the following reaction equations 
are given: 
— 
Be,B + 10H,0 BH + 5Be (0H), + 3.58, (1) 


—_ : 
BH, + H,0 BO + 2-5 Hy (2) 


Be,B + 11H,0 —> BO + 5Be (0H). + 6H, A 


It is assumed that primary BH, develops, and the formation of di- and 
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\ 
tetraboranes is only caused by the polymerization of BH: Since the reac- 


tion between BH, and water is intensive, no more than 8% of borane develop, 


calculated with respect to the total amount of boron. Be, B still is the 


boride yielding the maximum amounts of borane, since Be,B only develops 


2% of boranes. There are 4 figures, 1 table, and 6 Soviet references. 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii 
(State Institute of Applied Chemistry) 
Ne eee ee Oe 
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TITLEs Some Properties of Lead Selenite vi 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. le, 
Ppe 2655-2661 


TBXTs Lead selenites were prepared by the following methods: 

a) Reaction of lead nitrate or lead acetate with potassium selenite 

in the stoichiometric ratio. , 
» reaction of lead acetate with a solution of selenious acid, x 
c) reaction of lead nitrate with an excess of selenious acid, 

a) reaction of lead carbonate with selenious acid. 

Acid lead selenite Pb(HSe0,), was formed by the methods b), ¢), 4nd d)o 

Lead biselenite PbSe 50, was prepared by heating Pb(HSe0;) 9 to 130°C. The 
best method of synthesizing jead selenite is that of precipitating from 

a solution of lead acetate with selenious acid or potassium selenite. 

After the synthesi 8, the fo? lowing compounds were separated: Posed, ,; 
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Pb(HSe0,) 55 and PoSe 0, + Moreover, the double salt pbse0,-Pb(NO,) , was 


separated, and its occurrence confirmed by chemical and X-ray phase 

analyses. The lattice parameters of the compounds are given. Microphoto- 
graphs were taken of the individual forms of lead selenites- The thermal 
stability of lead selenites was studied. The aifferential-thermal curves 
were determined with an Fill -o9 (BPP-09) recording electronic potentio-~ xX 
meter, and with an dK -54 (FPK-54) Kurnakov pyrometer. The thermograms 

of PbSeO, show two endothe rmic effects: the melting point lies at 


675+10°C, and Se0,, forms at 790-8300°C. At 410°C, a strong endothermic 


effect appears on the thermograns of the double salt, indicating the de- 
composition of this compound. When further heated, the reaction product 
melts, and at 690-700°C Se0, vapors form in & considerable amount. An 


endothermic effect appears at 410-120°C on the Pb(HSe0;) 5 thermogram, cOr~ 


responding to the dehydration of this compound. on further heating of the 
dehydrated product, Se0, vapor 158 generated at 380°C. There are 6 figures. 


% tables, and 17 references: 9 Soviet. 
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AUTHORS : Markovskiy, L-Ya. and Orshanska ys, WS. 
ee \ 
qims: _—Praparties. of tmminescencelof Zinc Oxide Activated with Seleniue 


PERIODICAL sOptike 4 spektroskopiy®, 1960, Vol @, Nr 1. Pp 71-82 (USSR) 


ABSTRACT: The authors report an anvestigation of photo luminescence (excitation 
with 365 mp light) end cathodoluminescence (V = 9 Wy, 1 = 1 wor) 
of sine oxide activated with selenium. Zinc oxide was prepared by 

burning pure zinc sulphide in air. Selenius was introduced as & 
pare solution of selenious acid, or &8 elemental selenium or pure 
zinc selenide. The spectra were obtained by means of apparatus 
consisting of & universal monochromator UM-2, & photomul ti plier 
FEU-17 and 4 mirror galvancmeter GZS8-47. The duration of afterglow 
was measured oscillographically (Ref 16). It was found that 
introduction of selenium into Zn0 produces & characteristic 
cathodolumines cence pand at 610 m. This band wee strongest in 
ZnO containin 0.2%8e, which exhibited also a band due to excess 
5 Duration of afterglow of the selenium band we 
about ten times greater than that of the excess-zinc band. 2n0 
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Properties of Luminescence of Zinc Oxide Activated with Selenium 


SUBMITTED: November 16, 1969 
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and their cathodoluainescence intensity amounted to 30% of tne similar 
inteisity of 2n0:3n. Further increase of the amount of Se in 2n0 
produced concentration quenching of the selenium band. Zn0:Se 

phos phors were found to be very sensitive to Cu, Fe and Ni impurities: 
Cu increased the duration of afterglow, while Fe and Ni reducad 
this duration considerably (Table 4). Acimowledgeents are made to 
F.M, Pekerman for his advice and 0.N. Karankin for measurements cf 
afterglow. There are 2 figures, 4 tables and 16 references, 7 of 
which are Soviet, 4 English, 4 German and 1 Dutch. 
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AUTHORS: Markovski;, Ibs.¥é ., Kapustovs4ey 


TITLE: Concerning Chemical Stability and Hydrolytic De- 
composition of Diborides of Some Transition Metais in 
Reaction With Acids 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol 22, Nr 2, 
pp 5609-577 (USSR) 


ABSTRACT: Borides of Zr, Ti, and Cr in powder form and sintered 


at 1,800° C under 10 atm in graphite molds were inves- 
tigated with respect to their chemicai stability in 
concentrated and aqueous sulfuric, nitric, hydro- 
fluoric, and hydrochloric acid. Sintered TiB., and 


MoSi, were highly stable in HCl (d. 1.19) and 


H5SO0, (4. 1.84) at room temperature, and can te recor 


mended as acid-resistant materials. Addition of m 
Card 1/4 Si to TiB. and ZrB. lowered the chemicai stabi.-%) 


Pane 
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the borides in HC:, H.SO_, and HNO,. The diborties 
= a 


evolved boron hydrides (di- and tetravorane) & 
hydrogen on decomposition with ACh: ZrB.. 10 cA 


gave a solution of Zr0C i; T1iB, and CrB. ave, 
respectiveiy, TiCl, and CrCl, solutions. The ree 

of dissolution woe wodhest is CrB. and lowest tr. 
TiBr. - The rate of dissolution depended also on te 
method of preparation of the diborides; ZrB. obtained 


by the electrolytic method was more stable tnan that 
prepared by the reduction of metal oxide with boron 
carbide under vacuum. The hydrolysis of tetravaient 
borides of metals, assuming that it proceeds to coriz 
acid, can be expressed by 71) MeB. + 7E,0 — Me(OH) + 


+ B.0, + 5H.; that of tervalent borides of metais 
of Pa 
Card 2/4 (2) MeB, + 6H,0 + Me(OH), + B20, + 4.5H.; that of 
2 a3 ? 2 Dp & 
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cy fel a + 
bivalent borides of meta:s (3) MeB~ 4 £H.0 — MeO"; 
i or 
+ B.O. + 4H.O. If boron suboxides (e.c., BO 
2 a 2 


partially formed during the hydrolysis, ae e 7 
of hydrogen evolved must decrease rae ie. A 
reaction (1) is replaced by (4) MeB, + SM re (OH). 


PoP a | 
; \ ot eas y Ve OF); + 
+ 2BO + “H.; and reaction (3) by (5) MeB- sara!) 


- KRedGrocen “2 pete = ee) arei 
2BO + 3.5H,. From the amount oO: nydrogen evo 


a erratic te 
the valence of saits formed 07 hydrolys-s, is 
C \ rC med 5 Bd et 
assumed that ZrB., hydrolyefs according +O Te 


- | 
and CrB-, according to reaction (5}. 
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AUTHORS : Markevich, G.5., Markovskiy, L.Ya. 


Stoo Beka v 
TITLE: On the Chemical Resistance of Beryllium Borides in Relation 
to Oxygen) Nitrogen’ end Carbonypt High Temperatures 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol 33, No 5, PP 1008 - 1012 


TEXT: The following beryllium porides'are described in [Refs 1 - 4]: 
BecB, Be5B, BeBo, BeB), BeBg, and BeBg. Their chemical resistance against 
oxygen, nitrogen, and carbon is inve tigated here. The samples were placed 
on BeO plates and heated in a Silit furnace at 1,000 and 1,200°C with free 4 
access of air. Borides which are rich in beryllium (Be,.B, BeB) are the 
least resistant against scale formation; borides rich 3n boron (BeB5, BeB), 
BeB,) are the most resistant. The structure of the phases which are rich th 
boron is not yet deciphered, but it can be assumed that complex three- 
dimensional boron skeletons are present in them, like those in hexaborides 
of the MeBg type. These boron skeletons apparently cause the high chemical 
resistance of beryllium borides with high boron content. The beryllium 
porides with the nighest chemical resistance, however, are inferior in this 
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On the Chemical Resistance of Beryllium Borides in Relation to Oxygen, 
Nitrogen and Carbon at High Temperatures 


respect to the borides of other metals. The Be borides were also treated 

with nitrogen containing less than 0.01% Oo. A complete analogy with the 

action of oxygen can be observed, i1.e., the chemical resistance of Be , 
borides increases with the boron content in them. During nitration beryllium v8 
nitride is formed. At temperatures of up to 1,200°C boron nitride could not Vv 
be discovered by roentgenographic analysis. For studying the interaction of 
beryllium borides with carbon, boride powders were mixed with 25 weight % of 

carbon and heated in briquetted form in an argon atmosphere, At temperatures 

of 900 - 1, 300°C Be,C is formed which proves that the affinity of beryllium 

to carbon is greate® than to boron, 

There are: 4 graphs, 2 tables and 7 references; 6 Soviet and 1 English, 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii (State Institute of 
Applied Chemistry) 


a a 
SUBMITTED: October 12, 1959 
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AUTHORS: Markovskly, L. Ya., Markevich, G. S. 
TITLE: The Determination of the Softening Temperatures in the Beryllium- 


Boron System in the Region Rich in Beryllium 
\ 
PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 7, PP. 1667-1569 


ia LZ 
TEXT: The diagram of fusibility of a beryllium- ion layaven in the region 


rich in beryllium (up to 50 atomic % B) was studied. The experiments were 
carried out on preparations obtained by sintering powders of boron and beryliium, x 
The borides were synthesized from pure B and Be containing 99.4% B and 99.8% Be, | 
respectively. The samples with a cross section of 2 x 2 mm and 10-15 mm long 
were heated by electric current, Tne measurements were carried out in a flow 

of chemically pure argon with a MOT-48 (MoP-48) microoptical pyrometer. The 
softening temperature was determined for all compositions starting from pure 
beryllium to a compound with 50 atomic $B, To the composition BeB5 (66 .6% 
atomic % B) this method is not applicable due to semiconductor properties of 

this compound. Samples with the composition BeBg have such a high electric 
resistance that they cannot be heated by current to the temperature required. 
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in the Region Rich in Beryllium 


The curve obtained has extrema for the compositions Be,B and BeoB, The data 
show that the melting point of borides is 70-80°C above their softening 
temperature, The comparison of the softening temperature with the data obtained 
by metallographic investigation shows that the eutectics corresponds to the 
minimum of the curve (~11 atomic % B), and the individual chemical compounds 
to the maxima (16.5 atomic % B and 33.0 atomic 2B), The eutectics which 
consists, according to roentgenographic data, of beryllium metal and the 

~phase, is a mixture of blue-silvery grains of beryllium and rose-colored 


grains of the J-phase, There 1s 1 graph and 8 references: 7 Soviet and 1 
German, 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii (State Institute of 


Applied Chemistry) 
SUBMITTED: December 21, 1959 
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AUTHORS: Markovskiy, L. Ya., Smirnova, R. I. 
TITLE: Chemism of the reaction of cadmium sulfide with selenious acid 
PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 4, 1961, 948-956 


TEXT: The authors studied the formation of cadmium selenite by reaction of 
cadmium sulfide with selenious acid in aqueous solution, and the formation 
of cadmium selenide by reaction of cadmium selenite and cadmium sulfide at 
temperature of about 500 to 900°C. The above synthesis of cadmium selenide 
is of practical importance for the manufacture of zinc-cadmium-selenide 
luminophores. The initial substances were cadmium sulfide of a purity 
required for luminophores, produced by the Leningradskiy zavod "“Krasnyy 
khimik" (Leningrad Plant "Red Chemist"), and selenious acid obtained from 
twice-sublimated anhydride. The reaction between cadmium sulfide and 
selenious acid proceeds smoothly at 70°C. The authors studied the reaction 
at different proportions of the initial substances. With an excess of 
selenious acid and at a temperature of 50 to 60°C, white crystals of an 
acid cadmium selenite of the composition 3 CaSO, .H,Se0, were obtained. The 
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pest yield in cadmium selenite 4s obtained at & molar ratio of 2:3, The 


reaction is assumed to proceed a8 follows: 
cds + H,Se0, " caSe0, + B,S 


cdSe0, + HSe0 = CaSe0 ,-B2Se0, 
cdSe0 *H,560 cdS = 2 cd5e0, + HAS 


2 
2 BS + H,Se 3 = 2S + Se + 3 H,0 
2 caS + 3 H,Se0, = 2 cdSe0, +28 + Se + 3 H,0 


Besides, small quantities (2 to 5 &) of CdSO4 are formed. If the products 
of the reaction of cadmium sulfide with selenious acid are heated at 500 
to 900°C, mainly cadmium selenite is reduced by the elementary sulfur, 

and with an excess of cadmium sulfide, the latter reacts with cadmium 
selenite. The purest yield of cadmium selenide jg obtained by rapid 
heating of the initial composition CdS: HoSe03 = +:1. The ideal forma- 
tion of cadmiun selenide would proceed as follows: 
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Chemism of the reaction of... B107/B218 

4/3 Cased, + 2/3 S = 4/9 CdSe + 2/3 50, 

2/9 CdS + 2/9 cdSe0, = 2/9 CdSe + 2/9 $9, + 2/9 cdo 

2/9 CaO + 1/9 CaS + 3/9 Se = 3/9 CdSe + 1/9 S0, 


CaS + HpSe0, = 2/3 CdSe0, + 2/3 S + 1/3 Se + 1/3 cas + H,0 = CdSe + 50, +H,0 


Also in this case, the product obtained contains considerable quantities 
of oxidic cadmium compounds which are due to the oxidizing action of 


cadmium selenite. The authors thank Yu. D. Kondrashev for his help. 
There are 4 figures, 8 tables, and 16 references: 9 Soviet-bloc. 

The three references to English-language publications read as follows; 
R. E. Shrader, S. Lesof, EH. Leverenz. Preparation and Characteristics 
of Solid Luminescent Materials, Symposium, Oct. 1946, New York, 1948, 
p- 238; P. Brown, J. Electronics, 2, 154 (1956); G. Crosby, US Patent 
2818301, December 31, 1957. 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii (State Institute 
of Applied Chemistry) 


SUBMITTED: January 27, 1960 
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MARKOVSKIY, L.Ya.; SAPOZHNIKOV, Yu.P. 
Composition and some properties of selenic acid cadmiuz 
salts. Zhur. neorg. khim. 6 no.7:1592-1598 J1 ‘61. 
(MIRA 14:7) 
1. Gosudarstvennyy institut prikladnoy khimii. 
(Cadmium selenate ) 
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g¢ uSbU B101/B147 


AUTHORS . Sapozhnikov, Yu. P., Kondrasnev, Yu. D., Murkovskiy 
Omel'cnenko, Yu. A. . eae 


TITLE: Study of phase composition and luminescence vronerties 
the system ZnO - MeO, activated by chromium 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. ti, IJO1, 2950-2577 


TEXT On the basis of a paper by A. L. Smith (see beiow: wro studied 
the luminescence of nonactivated MgO and ZnO mixtures, the authors 
examined the system MgO - ZnO act: vated with 0.5 % of Cr (added as 
ammonium bichromate). The mineraiizer added was 3 % ECS s Samp.es wer: 
produced at 1100 and 1300°C. Powder patterns were taken by a ae 50- A 
(URS-50-I) apparatus. Two limited solid soiutions were found: n! Me: 

and Mg (Zn )0 with the siructure of the initial components The peer sae 
volume of the solid solution Mg(Zn)O increases continuously. The 
incorporation of Mg 1ons into the hexagonal structure of ZnO causes a 
slignt increase of parameter a and a considerable decreas? of parameter 43 
thus, the unit cell volume is reduced The upper limits of existence oc! 
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solid solutions for n(Me}O are 1? and t&@ m-le% oF Me’. For ur! 


D6.5 and 45.5 mole* of ZnO at 4190 and 1400°°, respectively ‘ 
was caused by catnodic excitation by means ef an electron bear 
(9 kv, 10 salou) cn 10 mg/cm layers of juminoprores The spectrum 
curves were taken with a YM-2 (UM-2) monocnroma tor with a OFf 7? ca ; 
or Q7Y-22 (FEU-22) photomultiplier, and a (30-47 (G2S-47) marrer x 
gaivanometer. 2n(Mg)O ani Me(2n)O were found toa have t#®o raditi et / 

Tl 


ranges, a green one (maximum 539-540 mu; and a red-inirared one 
The red band occurs on formation of the solid Mei ’n,G solutugns. and oF 
format.on of the luminophore MrO Cr Lilt. Tits intensity pnereagey fs 

the MeO content increases. The green band has itS maxsmum at 
of ZnO, and 1s caused by 210 activated with 
two bands 18 in agreement with t'e phase formation aT 82 


on Pre COTErPEnl® G. 
a, oes en eed 
e 96% re,try S: : 


getermined by X-ray analyses between 76 and >i mile% of ' 
solutions exist and both bands une visiole The SLADLLItN afoyym mori re? 


nombarded with ar ejectron eam snoved that tne Lomi nescence 


s 


after °° nr decreased bY a a a, >A kv, 7° ae Ge ge at 


1 Ho aeeer oa ORE 


a’. the intensity decrease was 
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activator of ZnO and of so:id 
C. S. Zndanov, V. A. Pospelov !"oki 
Tnere are 4 fipures, ? tables, and 
Soviet. The two most recent references 
read as follows. A. L. Smith. J. 
w. A. Runciman. JS Patent no. 756712, 
ASSOCTATION Sosudarstvennyy institut 
of Applied Chemistry) 
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8/051/61/010/002/601/003 
B201/E291 
AUTHORS : Narsxovsiiy, L. Ya, and Sairnova, R. I. 
TITLE: The Luminescent Properties of Gold-Activated Zinc 
Selenide 
PERIODICAL: Optika i spektroskopiya, 1961, Vol. 10, No. 2, 
pp. 194-197 
TEXT: The authors report a study of the pnotoluminescence 


and cathodoluminescence of ZnSe:Au. Zinc selenide was prepared 
from ZnS of phosphor purity and selenious acid using the "wet 


method". The oe of iron in the initial materials did not 
; 


exceed 5 x 107 in the final product it was 0.0001%. ZnSe 
prepared by heating to 800°C contained zinc oxide as an impurity 
which was removed by treatment with a solution of NH4OH + WHyCl.- 

In some experiments the authors used very pure ZnSe prepared by the 
hydrogen selenide mebhod (Fe, Cu, Co, Ni were present in amounts 
smaller than 3 x 10°7%); zinc oxide was removed by reduction at 
500°C in hydrogen. The activator was introduced in the form of 
gold chloride. In all cases NaCl and MgClo were used as fluxes. 
The final heat treatment (30 min. at 900°C) was carried out in 
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3/051/61/010/002/001/063 
E201/E291 


The Luminescent Ffroperties of Gold~Activated Zinc Selenide 


closed quartz crucibles either in air or in an atmosphere of 
purified nitrogen (less than 0.01% Oo) The cutnodoluminescence 
parameters were obtuined by placing a sample in a uemountuble 
cathode-ray tube. The cathodoluminescence was recorded with a 
monochromator YM-I (uii-I) and a photoaultiplier Q9Y-22 (.2U-cz). 
The photoluminescence was recorded with a monocaromator 3MP-3 
(ZMR-3) and the same photomultiplier FEU-22. The duration of 
afterglow was obtained using an oscillographic method. when 
excited with light of 365 mp wavelenzth at room temperature, 
2nSe:Au exhibited a maximum which depended on the amount of gold 
and lay between 690 (0.005% Au) and 720 mu (0.5% Au). This max- 
imum was due to the activator. aA slight inflection was found in 
the photoluminescence spectrum near 600 mp; on cooling to -100°C 
the inflection turned into a prominent band which was due to ZnSe 
itself. At +100°C the photoluminescence spectrum had the same 
form as at room temperature but the intensity was generally lower 
because of temperature quenching. The cathodoluminescence was 
excited by electrons accelerated to 9kV. the electron beam density 
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Toe Luminescent Properties of Gold-Activated Zinc Selenide 


was 1 pA/cm™. The intensity of the cathodoluminescence was 
compared with that of ZnSe:Cu and Znz(P0,)5: Mn phosphors. 
Beginning from gold concentrations of 0.01%, two maxima at 600 
and 680 mp were found in the cathodoluminescence spectrum. The 
600 mp maximum was depressed and the 680 my maximum was intensi- 
fied when the amount of gold was increased. Concentration 
quenching of the po tinec ul yates band occurred at concentrations 
greater than 0.05%. The intensity of cathodoluminescence of 
ZnSe:Au was close to that of ZnSe:Cu. The duration of afterglow, 
defined as the time whep only 5% of the initial intensity 
remained, was about 10 sec. The long-wavelength band of the 
4nSe:Au luminescence was independent of the purity of ZnSe. It 
was also found that this long-wavelength band was destroyed by 
heating in hydrogen and re-established by subsequent heating in 
air. <A valuable property of the ZnSe:Au phosphor was the com- 
paratively low inertia of its luminescence. Acknowledgements are 
made to F. M. Pekerman and O. N. Kazankin for help in some 
measurements. There are 3 figures, 1 table and 7 references: 1 
soviet and 6 non-Soviet. 
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5/048,'61/025/0C4, 507.046 
74 580 3104/8201 
AUTHORS: Markovskiy, L. Ya. and Smirnova, R. lI. 
TITLE: Effect of oxygen on the luminescence properties of activator 


less zinc 3elenide 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, V+ 251 
no. 4, 1961, 449-453 


TEXT; The present paper hag been read at the 9th Conference on Luminescence 
(crystal Phosphors), Kiyev, June 20-25, 1960. In view of the great 
importance of zine selenide in the practice, the authors made & detaiied 
study of the luminescence properties of activatorless zinc seleride and 
clarified the effect of oxygen introduction into the preparation. The 
latter was directly synthesized from the pure elements, applying & method y 
py Pashinkin (Ref. 8: Pashinkin, A. S., Pishchenki, G. N. et al. Kristallo- 
grafiya, 5, 261, (1960)). The preparation was free from oxygen and had @ 
cubic lattice constant of a = 5.657 kX. The introduction of given amounts 
of air into the reaction zone made it possible in different preparations 

to achieve determined oxygen concentrations. Results are graphically 
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presented in Fig. 1. Fig. 2 shows the spectral distribution of zine 
selenide emission as a function of the oxygen content. It may be seen 

from these results that already 0.5 %0 effect an appreciable shift of the 
maximum, while at larger amounts of ZnO, a 2nO emission becomes manifest, 
and a temperature drop effects in all preparations a shift of the maximum 
to the left. Fig. 4 shows the spectral distributions of commercial zinc 
selenide preparations. It may be seen from Fig. 5 that absorption igs 
reduced in the shortwave region with an increase of the ZnO content. It 
may be said on the basis of data by Yu. D. Kondrashev that in the ZnSe 
lattice, ZnO is dissolved to 1 -1.5 %, as only at a higher oxygen content, 
zinc oxide can be shown to be present in the X-ray diagram. The possibility 
is thus given of correlating the changes of the lur:nescence properties of 
zinc selenide at an increase of the oxygen content sith the formation of a 
new phase, the solid solution 2nSe-Zn0. Yu. D. Kondrashev is thanked for 
the measurement of lattice parameters, and M. Z. Aleksandrova for her 
assistance in producing and analyzing the preparations. There are 5 figures 
and 9 references: 6 Soviet-blod and 3 non-Soviet-bloc. Pire—3—references 
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s/080/61/034/001/002/020 


AUTHORS: Markovskiy, L.Ya., Vekshina, N.V. 


TITLE: On Diborides of Alkaline Earth Metals 
PERIODICAL: Zhurnal Prikladnoy Khimii, 1961, Vol. 34, No 1, pp. 16-20 


TEXT: At the 3rd Conference for Physicochemical Analysis, |!. Ya. Markovskiy 
and Yu.D. Kondrashev, ZhNKh, 2, 34 (1957), Ref.1, are quoted to have demon- 
strated that with reference to certain metals cf the 2nd and 3rd groups of 
the periodical system of elements the different borides of the same metal 
generally decrease in chemical activity with increasing content of boron in 
the new boride phase. This is explained by the formation of a more stable 
skeleton in hexaborides. In the present work, borides of Ca, Sr, and Ba were 
synthesized and the hydrolysis of the obtained products was studied, includ- 
ing the evolution of boranes in this process. It has tc be mentioned that 
diborides of Ca, Sr, and Ba were obtained for the first time, as claimed by 
the authors, while so far only the hexaborides of these eiements were known. 
In addition to chemical analysis, x-ray analysis of the obtained products was 
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carried out and the presence of MeBy (Me stands here for Ca, Sr; Ba) was d¢- 
termined. The pulverized metal was mixed with elemental boron {sontalning 

less than 0.1% Mg, since through chemical reaction between boron and he j 
boranes can also be formed), triguetted and fired in an argon atmosphere at : 
900°C-1,100°C, a temperature range covering optimum temperatures fer each of 

the three elements. The borides were analyzed. They were separated from 

free metal by boiling them in diluted HCl; icons of metal and boron were de- 
termined in the filtrate and borane in the gaseous phase. The borane yield 

from CaBy was 1.5-3% by weight (as compared with the total initial B), i-€>; 

it was identical with the borane yield from the decomposition of MgB... Ana- 

lytical data for the reaction between Ca and B are presented in Tab.2. Op- 

timum conditions for the formation of CaB are: 950°C, holding time 1 hr, 

Ca:B ratio = 1:2, resulting in 46 45% yield of CaB, (the remainder 15 CaB, and 

some B). X-ray analysis (made by Yu. D. Kondrashev) showed the presence of 

the new phase of CaBo, but the latter could not te isolated in a pure state. 

The results concerning the reaction between Ba, as well a8 Sr and B, are 

given in Tab.3 and demonstrate that formation of Bab, occurs at 1, 100°C {with 

a yield of 20.2%) and of SrBp at 950°C (with a yield of 11.2%). The diborides 

are more easily formed if an excess of the metal is present. Formation of 
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diborides takes place within a sharply defined temperature range, above 
which a dissociation into the constituent elements cccurs. Simultaneously 
with the diborides, hexaborides are formed whose relative rate of formaticn 
increases with an increase in the atomic weight of the metal. Hence the 
yield of SrB, and BaB, is lower than that of MgB, and CaB,. The investigat- 
ed borides are easily hydrolyzed by acids with liberation of boranes in 
amounts corresponding to those obtained by MgB hydrolysis (Tab.4). There 
is 1 figure, 4 tables and 8 references: 5 Soviet-bloc and 3 non-Soviet-bloc 
The reference to the English-language publication reads as follows: L. Laf- 
ferty, J.Appl.Phys., 22,299 (1931). 


ASSOCIATION: Gosudarstvennyy institut prikladnoy khimii (State Institute 
of Applied Chemistry) 


SUBMITTED: June 4, 1960 
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AUTHORS: Markovekiy, L.Ya., Vekshina, N.V. 
TITLE: On ternary compounds in the system “alkaline earth metal - 
boron - carbon" 
PERIODICAL: Zhurnal Prikladnoy Khimii, v 34, no 2, 1961, 242-248 
TEXT: In the present work preliminary tnveatigations of ternary 39E- ; 
pounds between alkaline earth metal (especially calcium), beron, and carton / 
were made. The composition and formation sonditions were studied to de- \N 
termine syntheses of pure (carbon-free) hexaberides of alkaline earth me- i 


tals. These borides are of tnteresat besause cf their shemical and therma. 
resistance and their special heat-emitsing properties. In the simplest 
preparation method, i.e., reduction with carbon, formation sf polymeric 
organic oompounde oocurs, which contaminate the product. I+ is demonstrated 
in the present investigations that formation of organo 3:mpounds is due to 
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the preaence of the abcve-mentioned ternary compcunds in reduction products. 
The formation of a single sompound with an approximate formula Cac oF was 
also determined. The experiments were zarried sit by heating ( 1b2 at 
1300°C in argon atmosphere) tabietted mixtures of oarbsn, borsn, aia the 
respective alkaline earth metal varying the mclal ratic. After hesting the 
product was treated with water to determine MeC, (Me « metai) and with 
hydrochloric acid Gemone Sree ene the presence cf organic substances ty a 
strong exothermic reaction. The acid-soluble predustea (Cacl., H,BC, ani 
liquid organis substances) were separated frem inacluble metal Pnetas 
borides, free toron and carbon, and eciid crgarnic aubstanzes by filtration. 
The primary heating product, gasecus and liquid products of hydrclysis, and 
the non-soluble residue, as well as the final products ottained after rcast- 
ing (300°-400°C) of the solid organi: substances were investigatei by X-ray 
and/or chemical analysis. Results obtained by varying ratios of the com- 
ponents demonstrate (Tab. 2) that in all experiments formation of CaB 
occurs, and formation of organic compcunds is not caused by CaCl.,, but by 
another substance which hardly reacts with water and decomposes “quickly 
with hydrochloric acid. Data obtained by hydrolytic decomposition (Tab. 3) 


Cara 2/7 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032520005-3" 


"APPROVED FOR RELEASE: 06/14/2000 


: CIA-RDP86-00513R001032520005-3 


STE SRST AIAN ee ye mes rey It 


5 /080/61/934/002/001/025 
On ternary compounde -.. O57 /A129 


indicate that the molal ratio Ca : C ;}Bis 1:2: % in the hydrolyzed 
product, thus the substance in question has apparently *<he formula of a 
Doron mrbide CaC,B. The latter was also determined by X-rey analyais 

(see Tab. 2) and°is calied phase & by the present authors. No other toror 
carbides could be determined. It was observed that with increasing carbcn 
content in the initial mixture the yield in CaB, decreases, while CaC,B 
and Cac, ara formed together. Increase in borem content inzreases CaB 
formation and decreases correspondingly the CaC, and CaC.,B scntent. Ex- 
periments with strontium ar@ barium were carrie cut in “the ratic 

Me: C 1 Bei: 23% 2 which was found to te the cptimumr ratic fo 
compositions. t can be seen from experimental resu.ts ‘Tab. €) 
corresponding to data for aeicium a considerable amcunt of organic 

stances is formed and the formula for the ternary compound is MeC,B. 
liminary results concerning properties of the organic scupounds démonstreve 
that with acid decomposition cof boron carbides meta. chiceride3, boric acid 
and liquid non-saturated hydrzcarbons with open chain are forzed. These 
hydrocarbons do not ecntain acetylene triple tends, bet a non-savturated 
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double bond. With continuing polymerization the main part of liquid or- 
ganic substances changes into solid substances. The composition of organic 
substances depends on conditions of hydrolyais, but the carbor/nydrogen 
ratio remains approximately 1: 2. The organio eutetarces are best so- 
luble in tetrahydrofurarne and acetone. Infrared Bpectral analyses de- 
monstrated that the liquid and sclid polymers contain CH,- and CH- grcups 
in the open chain. aAdditisn cf H.O, to the liquid polymSrs effects (simi- 
lar to butadiene polymerization) “fSrmatiorn of a white flocculert preci- 
pitate. It can be assumed that the iiguid produsts of hydrolysic of boron 
carbides contain two double bonis, but composition and Froperties of these 
organic substances have to be investigated in further experiments. The 
authors thank Yu.D. Kondrashev for taking the X-ray patterrna in the present 
investigations. There are 7 tatles and 6 referenses: 3 Soviet-bios and 

3 non-Soviet-bloc. The references to the English-language publications 
read as follows: P. McKenna, Ind. Eng. Chem., 28,767 (193€}, H. Blumenthal, 
Powder Metall. Bull., 7,79 (1956). 


SUBMITTED : September 26, 1960 
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